This article surveys the use of process tracing as a method in research on global and comparative environmental politics. It reveals that scholars have been reluctant to explicitly embrace the method, even though a great deal of environmental politics research relies on process tracing and studies causal mechanisms. I argue that the growing number of critiques that the subfield is overly descriptive and insufficiently focused on explanation is one consequence of the reluctance to explicitly embrace process tracing. Drawing on recent debates on causal mechanisms within the philosophy of social science and a growing literature on how to trace processes, this article outlines best practices in the application of the method in the study of environmental politics. I consider some ways in which the use of process tracing in the study of environmental politics may be different from its use in other areas of comparative politics and international relations.
Process tracing as a method has been the subject of a burgeoning literature in the field of qualitative research methods. Process tracing involves the study of causal mechanisms that link antecedents with outcomes. Scholars interested in how best to study causal mechanisms have often come from an international relations or comparative politics background (Beach and Pedersen 2013; Bennett and Checkel 2015; Collier 2011; George and Bennett 2005; Gerring 2007 ). However, the study of both global environmental politics and comparative environmental politics has been largely neglected in these recent scholarly treatments of process tracing and causal mechanisms (but see Steinberg 2007) . Equally, scholars of environmental politics (even many of those who use the method) have often been reluctant to describe their work as reliant on process tracing and have tended not to explicitly engage with the idea of causal mechanisms.
The lack of dialogue between these two bodies of literature is unfortunate, for several reasons. First, many scholars of environmental politics, on the one hand, and those who are developing process tracing as a research practice, on the other, share a commitment to fine-grained case studies, pay close attention to historical narratives, and are often skeptical of law-like theoretical statements that make little reference to the specifics of local context. Both bodies of scholarship have also converged on the view that some research problems are best addressed by combining an understanding of social and institutional structures with research on individual or organizational agency. Furthermore, scholars of environmental politics have long relied on process tracing in their research and offered early examples and innovations in the use of the method (Bernstein and Cashore 2000; Breitmeier et al. 2006; Haas et al. 1993; Mitchell and Bernauer 2004; O'Neill et al. 2013; Steinberg and VanDeveer 2012; Zürn 1998) . This work has made important contributions to the literature on international relations more generally, in terms of thinking about, for example, how to explain the emergence and assess the effectiveness of international regimes, how to evaluate the causal role of ideas and knowledge in political processes, and how to trace the influence of nonstate actors in global and domestic politics (see, e.g., Betsill and Corell 2008 , Haas 1992 , Vormedal 2008 . The lack of crossfertilization between these bodies of work that share so much represents a missed opportunity for the development of both the method and the study of environmental politics.
Furthermore, one implication of scholars of environmental politics not explicating their process-tracing method is that it has left the subfield vulnerable to a number of criticisms, including claims that the study of environmental politics has been overly reliant on descriptive single-case studies and insufficiently focused on explanation. A growing number of leading scholars have called for more reflection about the methodologies appropriate for the field of environmental politics (Cao et al. 2013; Hochstetler and Laituri 2014; Mitchell and Bernauer 2004; O'Neill et al. 2013; Steinberg and VanDeveer 2012) . However, a close reading of many of the types of studies that are characterized as "descriptive" in fact reveals many important lessons that contribute to both causal explanation and theory development. This is not necessarily the traditional understanding of causal explanation formulated as "covering laws," embraced by those who use large-n methods, but it is causality nonetheless. The reluctance to make the study of causal mechanisms explicit has meant that studies that are interested in explanation are often characterized as "descriptive."
This article explores the relationship between process-tracing methods and the study of environmental politics. I address the following questions: How has the method been used to date in the field of environmental politics? Why have scholars of environmental politics been reluctant to explicitly embrace the process-tracing method? What are the consequences of this reluctance? What can the emerging literature on process tracing offer to those who seek to study causal mechanisms in global and comparative environmental politics? And are there distinctive features of the study of environmental politics that scholars should bear in mind when using this method?
This article is structured as follows. I begin with a brief discussion of the recent literature on the different understandings of causality in the philosophy of social sciences. This section explains what process tracing is (and outlines its variants) by drawing on recent work in qualitative methods. The second section then explores the use of process tracing in the study of environmental politics. It assesses the extent to which process tracing in particular has played a role in existing research in the field, and shows why the field of environmental politics has been left open to the charge that it can be overly descriptive. The following section draws on two excellent recent volumes on process tracing (Beach and Pedersen 2013; Bennett and Checkel 2015) to discuss best practices in the use of this method and also to highlight some of the special considerations that may need to be borne in mind when undertaking process-tracing analysis in the study of environmental politics. The final section offers some concluding thoughts.
Clarifying Concepts
A good deal of debate has focused on what causal mechanisms are, what process tracing is, and whether the latter is an inductive or deductive research approach (George and Bennett 2005; Gerring 2007 ). This section briefly summarizes the lines of contention and makes explicit the definitions relied on in this article.
How do we know causality when we see it? Two perspectives have come to dominate the ontological debate about causality in the social sciences (Beach and Pedersen 2013) . First, scholars have pointed to work by David Hume and Carl Hempel, who focused on a regular association between two factors as the defining feature of causality. Hume argued that causation is unobservable, and therefore to establish causality three criteria for the relationship between X and Y need to be fulfilled: X and Y must be contiguous in space and time; X must occur before Y; and a regular association must exist between X and Y (Beach and Pedersen 2013, 25) . Hempel built on this work by focusing on covering laws that he described as statements about causation derived from observed regularity-a repeated relationship between a given antecedent and an outcome (Steinberg 2015, 164) . For example, a regular association between governments that adopt stringent regulations on pollution emissions (X) and a subsequent improvement in air quality (Y) would, in a neo-Humean understanding, suggest the existence of a causal relationship between pollution regulation and air quality. However, it is important to note that in this perspective, the actual causal process whereby regulations on emissions result in better air quality is black-boxed (Beach and Pedersen 2013, 25) .
The second ontological position focuses on opening up this black-box of causality and the adoption of a mechanistic understanding of causality (Beach and Pedersen 2013, 25) . This approach is less concerned with the regularity of a relationship between antecedent and outcome and more concerned with the idea that X actually produces Y through a causal mechanism. Beach and Pedersen (2013, 25) write: "The defining feature of a mechanismic ontology of causation is that we are interested in the theoretical process whereby X produces Y and in particular the transmission of what can be termed causal forces from X to Y." They define a causal mechanism as "a theory of a system of interlocking parts that transmits causal forces from X to Y" (2013, 29) . Drawing on the example used above, the causal mechanism between pollution reduction regulations (X) and the improvement in air quality (Y) would consist of the transmission of information about new and stringent antipollution regulations to decision-makers within the polluting industries and their subsequent decisions to, for example, adopt pollution-minimizing technology or shut down their operations, with a subsequent decline in the levels of emissions into the air leading to an improvement in air quality.
Process tracing as a method is well suited to exploring causal mechanisms. This article adopts the definition of process tracing recently put forward by Bennett and Checkel (2015, 7) : "the analysis of evidence on processes, sequences, and conjunctures of events within a case for the purpose of either developing or testing hypotheses about causal mechanisms that might causally explain the case." The detailed work required for process-tracing analyses can identify the scope conditions for causal relationships (especially in comparative case studies), can help develop understandings of necessary and sufficient causation, can assist in unpacking recursive causation, and can contribute to the discovery of new variables. One of the major strengths of process tracing (when done well) is that it is useful in developing arguments against alternative hypotheses: fine-grained case studies allow for a consideration of competing and/or complementary explanations (Collier et al. 2010; Jacobs 2015; Mahoney 2010. Beach and Pedersen (2013) point to three different variants of process tracing: theory testing, theory building, and outcome explaining. The first is what Bennett and Checkel (2015, 7) refer to as the "deductive theory-testing side of process tracing." This involves elucidating the observable implications of hypothesized causal mechanisms and examining these within a case, to test whether a particular theory or its alternative explanations can account for the case at hand. The second type of process tracing relies on an inductive logic and aims to develop theory. This type of process tracing draws on evidence from within a case to develop hypotheses that might explain the case or contribute to explanations of other cases. The third type of process tracing is focused on "outcome explaining" and uses both inductive and deductive logics to offer a causal explanation of a specific case. Beach and Pedersen (2013, 13) suggest that the characteristics that differentiate the three variants are whether they have theorycentric or case-centric designs (i.e., whether the focus and objective involve engagement with theory or with a specific empirical case); whether they aim to test or build theorized causal mechanisms, and their understandings of the generality of the causal mechanisms; and the types of inference being made.
The Use of Process Tracing in the Field of Environmental Politics
To get a sense of how scholars of environmental politics have used process tracing, I examined existing environmental politics research to identify the degree to which scholars have actually used the process-tracing method. To assess this, I examined research articles in Global Environmental Politics, one of the leading journals focusing on environmental politics. 1 A review of research articles published between 2005 and 2015 (inclusive) produced only fourteen out of 231 research articles (or 6 percent) that included an explicit mention of the use of process tracing. Arguably much of the research that is based on within-case analysis in case studies or comparative research can also be characterized as using process tracing, but unless the author(s) specifically mentioned the technique, such studies were excluded from this analysis. I also examined whether these articles were using process tracing mainly for theory testing, theory building, or explaining a specific outcome (Beach and Pedersen 2013) . Two articles of the fourteen explicitly sought to build theory using process tracing (Tjernshaugen 2012; Van de Graaf 2013) . Two other articles stated that their goal was to test theory (Gabler 2010; Gulbrandsen 2008) , one article mentioned process tracing in discussion of a monograph (Miles 2006) , and the remaining ten articles can all be characterized as primarily seeking to explain the outcome of a specific case study (or of several cases) (Andonova 2010; Ciplet 2014; Fuentes-George 2013; Kashwan 2015; Kauffman and Marin 2014; Meckling 2011; Selin 2007; Torney 2015; Vormedal 2008) .
The slim proportion of articles explicitly based on process-tracing analysis is surprising. It has been taken for granted in recent reflections on the use of research methods in the study of environmental politics that process tracing has been one of the core methods relied on by researchers in this subfield (Mitchell and Bernauer 2004; O'Neill et al. 2013; Steinberg and VanDeveer 2012) . For example, in their review of methods in the study of international environmental politics, Kate O'Neill and her co-authors (2013) describe the approach that dominated the first few decades of research on global environmental regimes. They point out that "scholars frequently selected a particular regime and meticulously traced out the linkages between 'possible causes and observed outcomes'-that is, using process tracing-to identify the causal mechanisms at each critical stage to explain the emergence and, sometimes, 1. I am not claiming that research in this journal is a microcosm of the whole breadth of the literature concerning environmental politics. Process tracing has also played an important role in much research published in monographs, and arguably the results of process-tracing analyses are more amenable to dissemination in book-length formats, because of the richly detailed discussion required to do the analysis justice. the evolution of the regime" (O'Neill et al. 2013, 448) . It is clear that there is a significant disjuncture between the numbers of scholars who explicitly state that they are using process tracing in their research and the fact that a good deal of excellent qualitative research on environmental politics in fact relies on finegrained historical analysis, draws on a wide range of sources of evidence, and seeks to contribute to causal explanations.
The Reluctance to Explicitly Embrace Process Tracing
What explains this reluctance on the part of scholars of environmental politics to explicitly embrace the process-tracing method? I suggest that, until recently, ambiguity regarding process tracing's ontological and epistemological implications has meant that, for a number of different reasons, scholars across theoretical persuasions were reluctant to tie their research to this method. For some, the term "process tracing" has implied a sole focus on microlevel actors and processes. Earlier research in international relations that explicitly embraced process tracing often examined decision-making processes among political elites at the national level, often in times of security crises (Bennett 1999) . This type of work is quite distant from the substantive focus of global environmental politics, which by its very nature is implicitly cognizant of global forces, structures, and interconnectedness. The apparent micro-level focus of process tracing did not leave sufficient room for maneuver for those interested in institutional structures, as well as for scholars interested in relational, ideational, and discursive forces.
For other scholars, process tracing was understood as a deductive approach to research: a way to test theories and further explore correlations identified as a result of large-n research. George and Bennett's (2005, 6) definition of process tracing set the stage for this understanding: they saw process tracing as the use of "histories, archival documents, interview transcripts, and other sources to see whether the causal process a theory hypothesizes or implies in a case is in fact evident in the sequence and values of the intervening variables in that case." As Bennett and Checkel (2015) point out, the term "intervening variable" has caused a good degree of confusion among social scientists more widely (notably, they have abandoned this definition in their recent work), but in the interim the standard understanding of process tracing has tended to sideline inductive research as well as research that does not seek to explain the social world in terms of variable-based relationships.
Finally, and related to the above, process tracing has historically been associated with positivist research. Thus, in the field of global environmental politics, where constructivist theoretical approaches have often been developed and applied (e.g., Haas 1992) , it is perhaps unsurprising that there is a reluctance to explicitly embrace a method that, for some, has other ontological underpinnings. However, ways of reconciling the practice of process tracing with interpretivist/constructivist and even post-positivist approaches have appeared in the methodological literature in recent years. Vincent Pouliot's drive to establish "practice tracing" as an interpretivist method that takes processes seriously is just one example (Pouliot 2010; Pouliot 2015 ; see also Hansen 2006; Hopf 2007) . In short, the term "process tracing" has meant many things to many people, which may explain why scholars of environmental politics have been reluctant to use the term, even when undertaking the type of research that would fall into this category.
The Implications of This Reluctance
One of the implications of scholars not explicating their process-tracing method is that it has left the field as a whole vulnerable to a number of criticisms, including claims that the study of environmental politics has been overly reliant on descriptive single-case studies and insufficiently focused on explanation (Cao et al. 2013; Hochstetler and Laituri 2014; O'Neill et al. 2013; Steinberg and VanDeveer 2012 ; but see Mitchell and Bernauer 2004) . Although there is acknowledgment that description serves an important purpose in the accumulation of knowledge, consensus is now emerging among scholars in the field of environmental politics about the need to place more emphasis on explanation.
However, researchers use the term "explanation" to mean many things. Some scholars advocate more large-n research. Xun Cao and his co-authors (2013, 293) argue that a good explanation involves, at a minimum, "showing that some factors are at least probabilistically associated with an observable pattern and, second, giving a theoretical account of why those factors affect what we observe." Their emphasis on probabilistic causality suggests an ontological approach that privileges cross-case-and particularly large-n-methods. Certainly Cao and his co-authors explicitly argue that some areas in the study of environmental politics should be the subject of more quantitative research. For example, they suggest that "the considerable body of case study literature on citizen involvement and pressure group processes needs to be supplemented by such large-N research that enables other factors to be controlled for in a way that is difficult using process tracing" (Cao et al. 2013, 294) .
However, the recent literature in qualitative methods discussed in the preceding section suggests that this mischaracterizes what process tracing is as a research practice and underestimates how it can help scholars contribute to causal explanations. Scholars of environmental politics have long been cognizant of the strengths of qualitative methods and defended the field against the charge of being overly descriptive. Mitchell and Bernauer (1998, 22) suggest, "Case studies have a major advantage over quantitative methods …, because they allow disaggregated and in-depth analysis of such 'causal mechanisms' or 'causal pathways'. Detailed causal narratives or 'process-tracing' are more than mere storytelling." Similarly, Homer-Dixon (1996) argues that complex ecological-political systems involve interactive, nonlinear, and sometimes recursive causal relationships that may only be possible to study using qualitative methods such as process tracing. Because of the complexity, multiscalarity, likelihood of feedback effects, and potentially expansive temporal distances between causes and outcomes in environmental politics, many scholars who study this field are interested in exploring the actual mechanisms that link potential causes and outcomes, rather than identifying average causal effects across a large population of cases. The next section draws on the recent literature on process tracing to consider how to put this method into practice in the study of environmental politics.
How Should We Trace Processes When Studying Environmental Politics?
Recent literature has identified a number of practices that scholars can use to answer the question "How do we know a particular piece of process tracing research is good process tracing?" (Bennett and Checkel 2015, 20) . This section builds on these best practices by considering how to trace processes in the study of environmental politics specifically. First, this section briefly describes several features of the study of environmental politics that may, at times, differentiate it from other areas in the study of politics and international relations that may require scholars to take into account other considerations when putting the process-tracing method into practice.
Scope Conditions: What Is Distinctive About the Study of Environmental Politics?
First, the complexity of the social world in terms of its relationship to environmental governance requires researchers to carefully untangle causality over multiple levels of government. As Steinberg and VanDeveer (2012, 11) write, "in contrast to the traditional subjects of international diplomacy, such as military relations and trade-the success of international environmental policy typically requires reforms at multiple levels of social organization…. International environmental regimes consist of agreements among governments to change private behavior within their borders." The spatial and temporal scope of environmental problems rarely coincides neatly with the remit of the institutions responsible for addressing them (Steinberg and VanDeveer 2012) . Many environmental problems and their solutions are complex and not fully understood: for this reason, policies that deal with one problem may have unintended, damaging consequences elsewhere. For example, in the 1950s local air pollution in Britain's industrial towns was reduced by building taller factory chimneys. Many years later, the increase in acid rain falling in Scandinavia was linked to this "solution" in Britain.
Second, a key distinction lies in the fact that environmental problems and governance are organically linked to nature (Hochstetler and Laituri 2014) . This has both practical and ontological implications in terms of the use of process tracing. Practically, examining causal mechanisms might mean that a researcher has to grapple with research in the physical and natural sciences. For example, a scholar interested in whether emissions trading systems have contributed to reductions in greenhouse gases might have to deal with complex pollution measurement models, or a researcher interested in the link between land-use conflicts and environmental degradation might turn to geographic information system (GIS) analysis. This link to natural phenomena will require researchers to grapple with the ontological underpinnings of their work. For example, this type of work might require a researcher interpreting emission or GIS data to reconcile a scientific-realist position from the hard sciences with an interpretivist approach to the social sciences.
Third, the range of actors included in analyses of environmental politics is, arguably, broader than in some other areas of international relations, such as security studies and trade. Nonstate actors can both cause environmental problems and/or act as drivers or participants in policy-making to address these problems. The literature on environmental politics documents how and why NGOs, social movements, and corporations play important roles in environmental politics, from international negotiations (Betsill and Corell 2008; Vormedal 2008) to local-level politics (Koehn 2008; Selin and VanDeveer 2003) .
Not all of these considerations will be of importance for all types of research questions that scholars of environmental politics may be interested in addressing. However, it is important to consider what they might mean for the application of the process-tracing method in the subfield, in the case that one (or more) of these defining characteristics becomes of relevance in a research project, in terms of either the types of theory being engaged with or the sources or types of evidence being relied upon. Bennett and Checkel (2015, 21) have developed criteria for assessing applications of process tracing that aim to be systematic, operational, and transparent. They argue for a three-part standard of what counts as a good example of process tracing:
How Should We Trace Processes When Studying Environmental Politics?
Meta-theoretically, it will be grounded in a philosophical base that is ontologically consistent with mechanism-based understandings of social reality and methodologically plural…. Contextually, it will utilize this pluralism both to reconstruct carefully hypothesized causal processes and keep sight of broader structural-discursive contexts. Methodologically, it will take equifinality seriously and consider the alternative causal pathways through which the outcome of interest might have occurred. (Bennett and Checkel 2015, 20) On the basis of these standards, they identify ten best practices for applications of process tracing (Bennett and Checkel 2015, 21) . The first four are general criteria that might apply to many types of qualitative methods: "cast the net widely for alternative explanations," "be equally tough on the alternative explanations," "consider the potential biases of evidentiary sources," and "take into account whether the case is most or least likely for alternative explanations." The remaining criteria all concern ways of doing process tracing that can serve as defenses against claims of "cherry picking" cases or evidence: "make justifiable decisions on when to start and stop," "be relentless in gathering diverse and relevant evidence," "combine process tracing with case comparisons," "be open to inductive insights," "use deduction to ask 'if my explanation is true, what will be the specific process leading to the outcome?'," and remember that "conclusive process tracing is good, but not all good process tracing is conclusive."
For scholars of environmental politics, several additional considerations are worth bearing in mind. First, in following Bennett and Checkel's (2015) advice on considering alternative explanations, it is worth bearing in mind that in the area of environmental politics these may be operative at other levels or through other forms of governance, such as private governance mechanisms. For example, research on the rise of carbon trading as a policy response to climate change has examined the role of liberal norms at both the international institutional and domestic policy levels (Bernstein 2001) ; the role of supranational institutions such as the European Commission (Skjaerseth and Wettestad 2008) ; the role of global capital operative at the subnational, national, and global levels (Matthews and Paterson 2005; Newell and Paterson 2010) ; the role of financial service centers, such as New York and London, which bridge the local and global levels (Knox-Hayes 2009); and finally, the role of business coalitions operating at the transnational level (Meckling 2011) . A comprehensive account of the globalization of greenhouse gas emissions trading schemes would consider these types of trends operating across scales of governance and through private and hybrid (public-private) forms of governance (Andonova 2010; Cashore et al. 2004) .
Second, Bennett and Checkel's (2015) exhortation to consider the potential biases of evidentiary sources is particularly important when studying environmental politics, because of the broad range of potential actors involved in an issue area. The potential influence of international organizations, national governments, substate actors, transnational actors, and nonstate actors on outcomes should be included in considerations of alternative explanations. If an actor/organization/institution claims that it has played a role in achieving a particular goal, then there is an extra onus on the researcher to verify the validity of this claim using sources of evidence other than those produced by the actor itself. A good example of process-tracing analysis that draws on this type of evidence is the research by David Ciplet (2014) to develop an explanation of why transnational advocacy networks (TANs) are able to achieve their rights goals. Ciplet draws on a comparative case study of three TANs in the climate change regime and uses process tracing to link advocacy efforts with impacts within each case. Ciplet draws on a wide range of data, collected through participant observation, interviews, and informal conversations, as well as from UNFCCC documents, archival video footage, academic publications, governmental reports and other official documents, international organizations' reports, NGO statements, and press articles. The strength of the analysis is that when a claim made by a particular actor is reported in the research, it is either supported by additional evidence or the tensions between the actor's claim and other evidence is presented, which allows the reader to draw his or her own conclusions.
Third, Bennett and Checkel (2015) suggest that social scientists should pay particular attention to justifying when they start their process-tracing analysis (see also Falleti and Lynch 2009 ). In the area of environmental politics, which is often concerned with identifying the political causes of environmental degradation or the potential governance solutions to environmental problems, we sometimes need to take in very long time horizons when examining causal relationships. In this way, this subfield is often different from much of political science, which Paul Pierson (2004, 79) suggests focuses on "causes and outcomes that are both temporally contiguous and rapidly unfolding." Because so many societally induced environmental phenomena are "slow moving," either as outcomes or in their causal roots, there is the potential to miss a lot when our analytical time horizon is relatively narrow (Pierson 2004 ). Vanhala and Hestbaek (2016) take this into account in their explanation of the ideational factors leading to the 2013 adoption of the Warsaw International Mechanisms on Loss and Damage Associated with Climate Change Impacts. They adopted a three-pronged methodology as part of their process-tracing analysis: a content analysis, a historical mapping exercise, and a frame analysis. The content analysis relied on coverage of the negotiations through two newsletters, ECO and Earth Negotiations Bulletin, over a decade. It relied on an open-ended approach that allowed the authors to consider changing the meanings of key terms over time. The research also built a historical account of the way in which state parties and nonstate actors tried to define and institutionalize particular understandings of loss and damage at particular points in time between the early 1990s and the early 2010s. The authors relied on submissions by the state parties, NGO reports, UNFCCC reports, and summaries of meetings, as well as on a number of interviews with negotiators, legal advisers, and NGO officers. By situating the content analysis and frame analysis within a macro-historical perspective, the research can offer insights into the subtle changes in the influence of ideas of loss and damage on policy over time. Beach and Pedersen's (2013) different variants of process tracing have been present in the existing literature on environmental politics. Two examples are discussed in detail here, to highlight best practice in the use of process-tracing analysis.
An excellent example of theory-testing process tracing is Lars Gulbrandsen's (2008) research on what explains the differences in forest protection performance between Sweden and Norway. In his research he tests three alternative explanations exploring the ways in which science influences policy: first, he looks at a rational-instrumental approach, examining the state of knowledge about environmental protection needs; second, he tests a political-institutional approach, in which he looks at the levels of access different stakeholders have to the science-policy dialogue; and third, he tests a political economy approach, in which he examines the distribution of costs and benefits in the forestry sector.
The comparative case study design allows for a systematic examination of similarities and differences between the cases. This research design is used in combination with process tracing within each case, identifying causal chains of events and path dependencies that resulted in particular outcomes. The data in the study consist of primary documents, such as scientific reports, environmental assessments, and public policy documents; twenty-two interviews with researchers, policy-makers, environmentalists, and forest owners across the two countries; and secondary sources. The author traces the history of the policy area in each country and then structures the analysis and assessment of evidence according to the three theoretical approaches being tested. Gulbrandsen (2008) finds that Sweden has protected more forestland and enacted stricter environmental protection rules than Norway. The process tracing and comparative analysis show that variation in access to the science-policy dialogue and in the policy process itself, rather than differences in the states of knowledge of environmental protection requirements in the two countries, drove the different outcomes. Another finding is that variation in the distributions of costs and benefits in the Swedish and Norwegian forestry sectors was important for explaining divergence in the stringency of forest certification standards in the two countries. Overall, the analysis shows that science can take on different roles in rule-making processes, depending on access to the science-policy dialogue, organization of the policy process, and the interests at stake. Even conclusive scientific evidence about the causes of the environmental problem at hand seems to have little influence on policies when powerful economic counter-forces are involved in the decisionmaking process. (Gulbrandsen 2008, 118) The process-tracing analysis in Gulbrandsen's (2008) research has many strengths. The research design allows the author to explore competing theoretical propositions in a convincing manner: he outlines the broader theoretical foundation for each proposition, and clearly lays out what the alternative approaches would lead the reader to expect in terms of process and outcomes. However, Gulbrandsen also recognizes that these approaches can be combined to explain varying outcomes, and bears this in mind in the final analysis. The research relies on a wide variety of sources of evidence and links the data to the alternative theoretical propositions in the way he structures the analysis. Gulbrandsen also explicitly limits the scope of the study in a helpful way, by highlighting that other explanations, not related to the science-policy interface, are possible, but that the scope of the study is focused on the influence of knowledge in rule-making processes.
An example of research that could be categorized as both "outcomeexplaining" and "theory-building" process tracing is the work of Andreas Tjernshaugen (2012) , which seeks to explain variation in corporations' carbon capture and storage (CCS) activities and strategies through a comparative study of three multinational oil and gas corporations. The author is explicit from the outset about his inductive approach and the relationship between data and theory development:
The explanatory framework is explicitly grounded in the empirical data on the three cases as well as in concepts taken from the literature. Consequently, the study is not a test of hypotheses deductively generated from theory. Instead, it represents a heuristic use of case studies, which "inductively identifies new variables, hypotheses, causal mechanisms, and causal paths." (Tjernshaugen 2012, 9) Like Gulbrandsen (2008) , the article combines comparative analysis with detailed within-case process tracing. The cases studied-ExxonMobil, BP, and Statoil-offer variation in approaches to climate change and CCS, and the author divides the case study into three historical periods: up to 1996, from 1997 to 2000, and from 2001 to 2008. The author collected extensive secondary and primary data, including news coverage and company literature (magazines, reports, documents, etc., from the ExxonMobil Historical Collection at the University of Texas at Austin); material from the International Energy Agency Greenhouse Gas Research and Development Programme (news bulletins, an online CCS database, and proceedings from the biannual Greenhouse Gas Control Technologies conferences); participant observation at several international meetings on CCS; and fifteen interviews with "well-informed" individuals, including executives of the three companies (Tjernshaugen 2012, 9) .
The explanatory framework developed in Tjernshaugen's (2012) article emphasizes three dimensions: general corporate climate strategies, the increasing institutionalization of CCS, and other more or less company-specific factors. The author draws on the interaction of these three explanatory strands to address the empirical puzzle of changes in the relative involvement of Exxon and BP in CCS activities and strategies over time. Exxon/ExxonMobil was first to make plans for a major, pioneering CCS project, but later pursued a relatively cautious strategy. In contrast, BP showed little interest in CCS until 1997, but from that point on developed a particularly ambitious strategy. In performing this analysis, the author is able to identify the factors causing the specific outcomes of interest, but also develops a more general explanatory framework that could be taken forward to explore other areas of corporate involvement in the development of mitigation options (Tjernshaugen 2012, 26) .
The "outcome-explaining" form of process-tracing analysis was the most common variant deployed (at least explicitly) in the research published in Global Environmental Politics. Tjernshaugen's (2012) piece goes beyond just explaining the reasons behind the empirical outcomes, to show how an inductive approach can also be useful in developing theoretical explanations. Another strength of this piece of research is the structured, systematic approach to case selection and analysis over time, which is useful in both highlighting the empirical puzzle in the first place and then identifying the causal forces at play cross-temporally.
Conclusions
Hochstetler and Laituri (2014) suggest that "[r]esearchers in international environmental politics … have devoted little attention to their field's methods. With a few exceptions, they have simply carried out their research without exploring which methods are best for the field as a whole" (Hochstetler and Laituri 2014, 78) . The present research suggests that this has begun to have implications in terms of the types of criticisms that are directed at small-n research in the field: namely, that it is too descriptive and insufficiently focused on explanation (Cao et al. 2013) . I have argued here that these criticisms may suggest, rather than an accurate description of the weaknesses of the field, divergences in the types of causality that scholars are interested in exploring.
In this article I have also sought to highlight some of the distinctive features of the study of environmental politics that should be borne in mind by scholars who use the process-tracing method. The fact that environmental governance occurs over multiple geographic scales and over long time spans, and that it is practiced by both public and private authorities, both matter for the way that we should trace processes. The aim here is to encourage scholars, many of whom already use process-tracing tools, to explicitly embrace the newly systematized techniques available, so as to raise the ambition of scholarship in this area with respect to contributing to the development of theory. This article represents a first step in thinking about how to use process tracing more effectively in the subfield. However, future research should consider the relationship between process tracing and other methods (e.g., large-n analysis or qualitative comparative analysis) in terms of whether they complement each other or might be ontologically inconsistent.
Another area of methodological development that may be of interest to scholars wishing to carry these ideas forward concerns the methodological relationship between the past and the future. Scholars of environmental politics who use process tracing may also want to consider carrying their findings forward by "looking into the future" with the help of new techniques of modeling and scenario building (MSB) (Pulver and VanDeveer 2009) . O'Neill and her coauthors (2013) have shown how the use of MSB can help those interested in global environmental politics engage with the challenges of multiscalarity and horizontal linkages.
Years of research on the politics of climate change have revealed the need to develop methodological approaches and models that adapt over time and space as a result of the feedbacks and underlying complexities of the problems at hand, precisely because historical norms and explanations for past behavior may change and hence, not serve as a guide to future norms and behaviors. (O'Neill et al. 2013, 445) Linking the findings of process-tracing analysis with MSB could be fruitful in terms of our ability to consider potential futures.
